Math 8

Square Roots and the Pythagorean Theorem
1.1 ~ Square Numbers and Area Models

Think About It

List some similarities and differences between a rectangle and a square

Similarities Differences
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Use the provided grid and;; uare -to make as many different rectangles as you can with the areas listed below.

Draw each of your rectangles on the grid péper.

4 square units 9 square units 16 square units 6 square units
12 square units 20 square units 8 square units

ATk DAk

1. For how many of the areas were you able to

make a square? .

3 arecs = H, 9 end e

2. What are the lengths of the sides of each

square that you made?
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3. How is the side length of the square related to

its area? .
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4. Name two areas greater than 20 square units

for which you could use the cubes to make a

square. How do you know you could make a

square for each of these areas?
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Math 8

Square Roots and the Pythagorean Theorem
1.1 ~ Square Numbers and Area Models

e Connect
When we multiply a number by \jr NN \ C , we &f{'\)(}(’@ the number.

What is the square of 62 (o (& = Slo
o® = 3o

N
Na Scibede. | (2 uni?s
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We can write this as:

- JR o 0% >.m . Yy 1~ ,
We say: AR Sﬁucﬁ“tﬁﬁiﬁ\ Vo W lag} Y PR LN N
36 is an example of a SGLXC r\umbarj ora Techeck sauece.
‘ 1 ' Lo LN

A square with an area of 36 square units, will have side lengths of [Q (BN \’{5

We can mode! a square number by drawing a square whose area is equal to the <‘QL)C( C. r\urﬂocf ,

Example 1: Show that 49 is a square number. Use a diagram, symbols, and words.

Draw a square.

The area of the square is: 49 Squore um‘t&; : -
LG salixed. |
The side length of the square is: = (s OOt oorady

We say: CD(J&_ Aine. 'S Seue SCIUQCEC(
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Extension: Is the number 1 a square number? How can you tell? '% DM
L, -1 .
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Example 2: A square plcture has an area of 169 cm®, Find the perimeter of the picture.
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Extension: Could you find the area of a square given its perimeter? How?
= Yes, Since cocn side of a squoe is identt C‘QQ ‘jou
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Math 8

Square Roots and the Pythagorean Theorem
© 1.2 ~ Squares and Square Roots

Think About it

Recall, a square number is the product of a number multiplied by itself. For example, 9 is a square number because 3 x
3=9.

A factor is a number that /’l\\/\dﬁb Q..\{&,Ct\'{% \(\¥D ootee o aumne ¢

What are the factors of 10?
\, S 5 ocdd 1O

What are the ways you can write 10 as a product of these factors?
Il &% 3

Investigate

The following chart shows the factors of each whole number from 1 to 8. Complete the chart by finding the factors for
the remaining numbers. Write the factors in Wder. Circle any factors that occur twice.
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" 1. Which numbers have an odd number of factors?
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2. Which numbers in this chart are square numbers? How do you know? Do you notice a pattern with the repeated
factors of square numbers?
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3. What is a square root? How is squaring a number related to taking a square root of a number?
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Math 8

Square Roots and the Pythagorean Theorem
1.2 ~ Squares and Square Roots

Connect

We can use factoring to determine if a given number is a square number:
e Square numbers ALWAYS have an odd number of factors since factors occur in pairs because they represent the
dimensions of the rectangles we can make using the given number. Take a look at the number 16.

e

Sixteen has 5 factors: | ) & ; L/ ) ?} 1:{_'.1:?”“&{ “Q

Since there are an odd number of factors, one rectangle is a_SGLOCE.
L

The square has a side length of
We say that 4 is a S YACC V”DCD"{' of16. '
# Peclect sqoucres

- M e
We write: __~ 10 Hf : broe. SGQuese. ok
16 is an example of a ‘DP.(«LC.(‘JS’ FQLO(C. ora VXX numb(:'r"‘« el ore. wokale

. |
Example 1: Find the square of each number. Nursers
a5 S°=5%D by 15 157 = 1S
= ERS £

Example 2: Evaluate
a) 82 = 8Y S b)3* = A4 3 o1t = A}

= (\QL,( - Of — L“(O{
Example 3: Find the square root of the following
a) 64 J— b) 25 e c) 100 o

{lov = {88 Jas = 55 {Teo = io+io
o 2:5 f:: : e

Example 4: Is 136 a perfect square? How do you know?

-, Focos o | oM, 2, 4, 3 a3
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Math 8

/ O Square Roots and the Pythagorean Theorem
’ 1.31.4 Quiz

Unit 1 - Quiz 2

Use any method you would like to answer the following questions. Show ALL work!!
— O Norrme e Lo Squert-
1. In your own words, define what a “square number” is? r ok 15 o wokele Muerleds
C ) vaiy L \ %éQi d Lome v \e> L{m Iy
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2. Find the area and the side length of the square ABCD. ’
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Math 8
Square Roots and the Pythagorean Theorem
1.3/1.4 Quiz
Unit 1 - Quiz 2
Use any method you would like to answer the following questions. Show ALL work!!
1. In your own words, define what a "square number” is?
2. Find the area and the side length of the square ABCD.
A

3. Estimate+/135.
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"Math 8

Square Roots and the Pythagorean Theorem
1.3 ~ Measuring Line Segments

e Investigate
Working with a partner, determine the area and side length of each square without using a ruler. Yoo r\H‘~>
A=ph
iE)
YFYED
= i
= gl \71(‘\ =koh
Vo o’])
Tp? Al
A T -3
‘ 2
=S
Area: A UNits — Area: llo_Lits™ Area: ﬁ L)ﬁt’Pf; - Area: 10 uniks”
Length: 2 tar>y s Length: &/ ¢ 'm\")rs Length: i ks Length: \z !E‘) ;xr\"\s

1. Describe any patterns in your measurements.

Mlwaws ave bre Saunce mok ol the Gcen dg Cndd dhe side lemalin
J t . e

2. How did you find the area and side length of each square?
- C ur\l@of the nuomlpec of wirde 0nd D&vL SqUCEs
- T Vo, side le 06 and, onp Hpl lCd it (nu el by Grd peea
' ‘z%nx\c,c souce. \ndo S\m@ﬂﬂs cod cddedt M\@ oreos of nll
My sha 9.6 fﬁl\'ﬁg e

3. How did you write the side lengths of squares C and D?
Weede dhem (o sgiyxe cocl SUI’Y‘bb\& e call (Jex{a=8)

Connect

We can use the properties of a square to find its area or side length.
Area of a square = if?’“)&yh < | 6’(“1(4 \éhéj Qa
When the side length is Jé , the area is Q . af Q b¥ m
When the area is lq , the side length is F? . | A JJ

We can calculate the length of any line segment on a grid by thinking of it as the side length of a square.
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Math 8

Square Roots and the Pythagorean Theorem
1.3 ~ Measuring Line Segments

Example 1: Find the length of line segment PQ.

Q CUse e lire s c‘n’r\cr“-‘ Yo conskvoch o sguoca
" 7 ({w‘:, H :
H Limch oreos we com fincl side
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Extension: ‘Is the area of every square a square number?
&
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Extension: When will the length of a line segment not be a whole number’?
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Think About It

R)Iath 8

Square Roots and the Pythagorean Theorem

1.4 ~ Estimating Square Roots

You know that a square root of a given number is _Q} mumbef which R ade) MUH\D\\Q()\ bu
e I equaly bre cgwfm Norer es
[

AN \} - \i A3 = 5
You also know thatthe square root of a number is Mhe S\ Ve nald

dem (\C- O &Q‘L)OFG’_; { t\'ruh
an_ ore Aot 1s @El.[uo,O tn Voo arven mvyrboe
Investigate

2
-
L1/
Use the number line below, place each square root on the number line to show its approximate value ¥2, 45, V11
V18, /24 . Do not use a calculator!!

e s
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1 ‘ J i 5
1 ‘ T T
25 3 ﬂé @5
\ L 49
1.

Ho S
What strategies did you use to estimate the square roots?
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2. How could you use a second number Iine showing square numbers? \ Lo\
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3. How could you use a calculator to check your answers?
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Is 4.8 or 4.9 a better estimate for«/— ? Why? How could you get an even more accurate answer?
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Math 8

Square Roots and the Pythagorean Theorem
1.4 ~ Estimating Square Roots

Connect

Example 1: Estimate+20 usmg two number lines. i
Ueres A0 W baek seen (U‘ s TN \'«7 Tt am

\J T ‘x\r V{“(u %
o < &0 <85
Y -
N ,&ffl.\"‘ { ('\’\Q‘;Lﬁ O

Hloce Hmis & I meT

v

Example 2: A square garden has an area of 139 m”,
A) What are the approximate dimensions of the garden to; one dec1mal place‘?“\‘

B) How much fencing would be needed to surround the garden'?
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Math 8

Square Roots and the Pythagorean Theorem
1.5 ~ The Pythagorean Theorem

Think About It

What is a right triangle? Draw a right triangle. \ N
C v v
Qr\L J”\”!O\r\a ' M'f;r CQQ—%CUF‘*W a0 V“frr’ GC‘Cj e L

How can you identify the hypotenuse of a right triangle? What is special about the hypotenuse’? -
. C L {_\ e 1 L . i +
“The h&,{pbicnu&z s olwods acmis o Ahe ﬂ*w Rl

[

15 SDQQQ,Q Secose, iV s the  lON ﬂc_s.,,(f

How can you identify the legs of a right triangle?
They Cascm o~ UL Shape

IS Yate u; ,
Investigate

o edhec siwdle ol dhe € }Q*‘m’%'

With a partner:
1. Construct a square off of each line segment that forms triangle ABC.

2. Find the area and the side length of each square. Show your work. Label the areas and the side lengths on your

diagram.
3. What relationship do you see among the areas of the squares on the sides of a right triangle?
sSom of dhe ctcos of e ks = oce e nn{poiff_ﬁu e
Jhe Som of the Saueres 65 tHho less = sguere ol e %L;w"” S
4. s there a relationship among the side Iengths of the nght tnangle?
No the relohonshays bhehscen tie ofcat ‘
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Math 8

Square Roots and the Pythagorean Theorem
1.5 ~ The Pythagorean Theorem

Connect

in all ?ight triangles, the area of the square of the & ¥ %{X)’f_ﬁ_ {(YCEZ ) is equal to the sum of the areas of the squares of
the _1easS ) » .
]

This relationship is called the ’Puir‘na(m( ey Toe e iy, and it is used to find the length of any side when we

know the lengths of the other twd sides™

It can be written algebraically as:

{ y -
Sy 0 S
nyporen v

b !eii;

Example 1: Find the length of the unknown side. Give your answer to one decimal place (use a calculator).

n 5 .
2 e Qrea Loe LIS
;! if\ ' = I L{ l ) (:,; IC% c {,_(f\QE }\‘\“,)
A = 1L em
el

= okl o

rrrrr

e hu{p&fﬂ WS 18

{0~ (¥ \J

h2=32+ b2

the square of the hypotenuse = the sum of the squares of the legs

*** Make sure you label your triangle correctiy!ll
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Math 8

Square Roots and the Pythagorean Theorem
1.6 ~ Exploring the Pythagorean Theorem

Connect

The Phythagorean Theorem applies ONLY to
whether or not a triangle is a right triangle.

A set of 3 whole numbers that satisfies the Pythagorean Theorem is called a

triangles! We can use the Pythagorean Theorem to prove -

Example 1: Determine whether each triangle with the given side lengths is a right triangle.

A) 6cm,6cm,9cm

IS
Start by sketching the triangl?@ext}\d[aw the squares
off of each line segment thap akes up the triangle.

Oee. H

Verify the relationship:

ST s g s A o
ER A+ S TG & 2 x.:i,,r;\z,‘{u :

\R,Kﬂlf”\mg‘{g AT
2

-
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aeeo. of hypolerose < Sum ok e o legs

2o 1 £ Mas s a r"i3¥:¥ %-ricﬂ&‘o N
Bl = Rie+ Dl
Bly TR

o7 %f’?angfﬁ. 4

#

o
rek o '“‘:"i”'mf:«f“ﬁ i@

rsmsesens

c b
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B) 7cm, 24 cm, 25 cW \

Start by sketchlng the triangle. Next draw the squares
off of each line segment that makes up the triangle.

Ocee W
h
1
5, P d")/
Y :i:f = : Teom ]
“\ V/,,/"‘ Ovven B
. S
DH 2n~ :
e B
Find the areas:
Den Br= Q=34 = THo cm
o Y
e L p L
lq(ﬁ el k‘i’ w4 “:" b L“! T
. R <,
" Ll om Sem el S wm fe S v
i o g"" 3 1y e ey O e O Ly o et e

Verify the relationship:

h = = (’f&.a A \sz\-‘

85 = (0as Vv
Yo N
- Trarge 1s o LG raoostie
ol o - 8‘/ 5 s &
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| Math 8

Square Roots and the Pythagorean Theorem
1.7 ~ Applying the Pythagorean Theroem

Connect

We can use the Pythagorean Theorem to solve problems that involve right triangles. When solving these types of
problems it is best to start by drawing a picture of the problem and labeling any information you know.

Example 1: A doorway is 2.0 m high and 1.0 m wide. A square piece of plywood has side length 2.2 m. Can the
plywood fit through the door? B

i

7/\\?1%]@00(:( - doesi) G} 7w k’k\-jpo‘\:mux_ Musk e . 8 m or
/{:;,‘ i . x {Dhﬁcf <o the P(\,J(_D@&c{ ot 64
/’j ;Q.D " A ‘ _—
7 | Use Qj\“a&gomom T orem'
VA nW® =a®+ ™ N
7 o T N = (LOY® + (a0

N =8 Lf

= L

he =(5
V\, = o &L’{ M

s Tre Pl \ju:ocxci wall G eynughy Heo giwa;:@ﬁ !

Example 2: Marina helped her dad build a small rectangular table for her bedroom. The tabletop has length 56
cm and width 33 cm. The diagonal of the tabletop measures 60 cm. Does the tabletop have square corners?

a ~ Soppose kgmmgan of he ddalehoe
h 23 Con ’X‘.’:: l)(\Q_ \f\tj{j)c)ic’n L. DC o ("\3%‘\.’ ’h{‘;ﬁf‘,sté ,
- e n O-f:(h'fj ‘;‘q%@su"cgm Thcnyem
St cm = afeio?
"o = (= v (3D
WY o= 3o + 0BT
e =Leas

. h Aost loe S C_rh!(?‘i
] ’ . o i WA
, o= o5 UM ordec o o, zii‘hl« me\SLﬂ
 Simce Memros Sakslakep el o dilaspred of Lo e
Con Mok laue TGuoee. Cornes,
Example 3: A ramp is used to load a snow machine onto a trailer. The ramp has horizontal length 168 cm and
sloping length 173 cm. The side view is a right triangle. How high is the ramp?

o 2 _ 7 ™
(5 2 h = o
™ O. > S o £ C i Q':) [~
[eB crn FpdS T O T B
| - 2885M - D8R
e o)
| QHdA =ja
LG - o

, - i Lo ‘
. The ramp must e H9am hlf“)h : Mrs. Calder/Mrs. Pord
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